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FEDERAL ENERGY REGULATORY COMMISSION
WASHINGTON, D. C. 20426

In Reply Refer To:
OPR/DEER/ERC I

Yukon Pacific Company L.P.
Docket No. CP88-105-000

TO THE PARTY ADDRESSED:

The staff of the Federal Energy Regulatory Commission (FERC or
Commission) has made available a final environmental impact
statement (FEIS) on the construction and operation of the liquefied
natural gas (LNG) 1liquefaction plant, LNG storage and marine
loading facilities, and LNG tanker transport proposed in the above-
referenced docket.

The staff prepared the FEIS to satisfy the requirements of the
National Environmental Policy Act. The staff concludes that
approval of the proposed action, with appropriate mitigating
measures as recommended, including receipt of necessary permits and
approvals, would have limited adverse environmental impact. The
FEIS evaluates alternatives to various components of the proposal.

Yukon Pacific Company L.P. (Yukon Pacific) is seeking approval
of a specific site at Anderson Bay, Port Valdez, Alaska to export
LNG to destinations in Japan, Korea, and Taiwan. The proposed
action involves construction of:

. a 2.1 billion cubic feet per day LNG liquefaction plant;
. four aboveground 800,000-barrel LNG storage tanks;

. a marine facility to load two tankers within a 12-hour
period; and

. a cargo/personnel ferry docking facility.

In addition, Yukon Pacific proposes to operate a fleet of 15
LNG tankers, each having 125,000 cubic meters of cargo capacity.
The fleet would make 275 trips per year. Construction of the
project would take 8 years with a peak work force of nearly 4,000
workers in the fifth year.

The FEIS will be used in the regulatory decision-making
process at the FERC. While the period for filing interventions in
this case has expired, motions to intervene out-of-time can be
filed with the FERC in accordance with the Commission’s Rules of
Practice and Procedures, 18 CFR 385.214(d). Further, anyone
desiring to file a protest with the FERC should do so in accordance
with 18 CFR 385.211.
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The FEIS has been placed in the public files of the FERC and
is available for public inspection in the:

Federal Energy Regulatory Commission
Division of Public Information

Room 3104

941 North Capitol Street, N.E.
Washington, DC 20426

Copies of the FEIS have been mailed to Federal, state, and
local agencies, public interest groups, 1libraries, newspapers,

individuals who have requested the FEIS, and other parties to this
proceeding.

Limited copies of the FEIS are available from:

Mr. Chris Zerby, Project Manager (Room 7312)
Federal Energy Regulatory Commission

825 North Capitol Street, N.E.

Washington, DC 20426

(202) 208-0111

Mr. Jerry Brossia

State Pipeline Coordinator
411 West 4th Avenue, Suite #2
Anchorage, Alaska 99501
(907) 278-8594

Lois D. cCashell, -
Secretary
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EXECUTIVE SUMMARY

The Yukon Pacific LNG Project Final Environmental Impact Statement (FEIS) has been prepared
by the staff of the Federal Energy Regulatory Commission (FERC or Commission) to fulfill the
requirements of the National Environmental Policy Act. Among its other responsibilities, the FERC has
authority under Section 3 of the Natural Gas Act to approve or disapprove the place of export and the
construction and operation of facilities at this place of export. The U.S. Coast Guard, U.S. Department
of Transportation, U.S. Army Corps of Engineers, the Alaska State Pipeline Coordinator’s Office, Alaska
Department of Fish and Game, and the City of Valdez are cooperating Federal, state, and local agencies
for this FEIS.

The Draft Environmental Impact Statement (DEIS) for this project was issued in May 1993 and
a 45-day public comment period followed. During that time, we received numerous comments from
regulatory agencies as well as public groups, private individuals, and other concerned parties. Responses
to comments received have either been incorporated into the revised text of this FEIS as new or additional
information, or have been included in separate responses in appendix E. It was determined during review
of the comments that there was insufficient data available from Yukon Pacific Company L.P. (Yukon
Pacific) to address a number of comment areas including air quality, wetlands, and spoil disposal issues.

To obtain the information required to address these comments, we requested additional
information from Yukon Pacific in September 1993. A data response was prepared and a technical
conference was held in March 1994 for further clarification of the additional information. The conference
was attended by Region 10 of the U.S. Environmental Protection Agency, the FERC, the Alaska
Department of Environmental Conservation, and Yukon Pacific. Yukon Pacific followed up this meeting
with the preparation and submittal of an Issues Resolution Document summarizing all new information.
A Final Issues Resolution Document, incorporating agency comments, was filed in July 1994 and the
information incorporated into the FEIS.

PROPOSED ACTION

Yukon Pacific is seeking approval of a specific export site at Anderson Bay, Port Valdez, Alaska.
Yukon Pacific proposes to construct and operate facilities to liquefy natural gas delivered to Port Valdez
via pipeline from the North Slope; briefly store the liquefied natural gas (LNG); and transfer the LNG
at a marine terminal in Anderson Bay to LNG tankers for export to various Asian Pacific Rim countries.

The Yukon Pacific LNG facility would receive and liquefy 2.1 billion cubic feet per day of
conditioned natural gas delivered by pipeline from Prudhoe Bay. The entire plant site would occupy a
land area of about 390 acres. Major facilities in the plant would include four LNG process trains
consisting of gas pretreatment and liquefaction, four 800,000-barrel aboveground LNG storage tanks, and
a marine facility to load two tankers of 125,000 cubic meters capacity within a 12-hour period. At
planned capacity, a fleet of 15 double-hulled LNG tankers would transport the LNG through U.S.
territorial waters to receiving terminals in the Pacific Rim, making about 275 loaded voyages per year.

Construction of the proposed facilities would permanently affect approximately 426 acres of
predominantly spruce-hemlock forest, wetland, and non-wetland subtidal marine habitats. The site,
because of its steep topography, would require extensive recontouring, through excavation and filling,
to create bedrock benches on which the facility structures would be constructed. This would result in
about 3.3 million cubic yards of excess excavated materials requiring disposal (2.6 million cubic yards
of overburden and 0.7 million cubic yards of rock).
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The period of construction would be about 8 years, with a peak workforce of 4,000 anticipated
in the fifth year. Yukon Pacific proposes to house this workforce at the east end of the construction site,
on the banks of Seven Mile Creek, using only marine access for the transportation of all materials,
supplies, and personnel. A dam and 3.5-acre reservoir on Seven Mile Creek would supply both potable
and construction water needs.

From a resource perspective, impacts are expected to be localized and minor overall. Resident
freshwater fish resources are limited in distribution at the site and are not expected to be impacted.
Impacts on wildlife are expected to be minor: waterfowl and shorebirds are limited by a lack of suitable
habitat; raptors are known to nest in the area, but none at the site itself; large mammals occur in low
numbers in the vicinity of the project and impacts on small mammals and furbearers would be limited
to the loss of forest habitat through site clearing and preparation. The prospect of human/bear encounters
has been identified and Yukon Pacific will be required to submit a mitigation plan before beginning
construction. Site development would result in the loss of about 35.7 acres of estuarine and palustrine
wetlands and 13.1 acres of non-wetland subtidal marine habitats, for which specific mitigation plans will
be required before construction. Estuarine spawning areas at the mouths of Seven Mile and Nancy
Creeks would require protection through the avoidance of in-stream or near-stream activities during
sensitive periods. Measures to ensure that marine mammals are not present, and therefore not affected
by construction, have been recommended. No federally listed or proposed endangered or threatened plant
or wildlife species have been reported in the vicinity of the site.

No previously recorded or newly identified cultural resource sites were identified. Subsistence
use of fishery and marine mammal resources would be minimally affected from increased shipping in
Prince William Sound. The Yukon Pacific LNG Project would significantly increase total employment
and population in the City of Valdez during construction and operation of the plant and would stimulate
economic activity both in the short and long term.

ALTERNATIVES CONSIDERED

We reviewed the No Action Alternative, which would avoid all of the environmental effects of
the project, but which would result in the entire Trans-Alaska Gas System (TAGS) Project, including the
pipeline, not being built. This FEIS summarizes the analysis of alternative sites in the TAGS FEIS which
supported the U.S. Department of Energy’s disapproval of all sites other than the proposed Valdez
(Anderson Bay) location for the place of export (DOE, 1989).

We examined six alternatives to the proposed construction camp at Seven Mile Creek, including
other locations within or adjacent to the construction site as well as use of the existing camp site in
Valdez, in combination with different modes of transport of workers. Of the onsite alternatives, none
offered environmental advantages over the proposed Seven Mile Creek site and therefore did not warrant
further consideration. The Valdez camp site alternative, however, did offer environmental opportunities
which the staff further examined and for which public comment was sought. As a result of these
comments and further analysis, the onsite camp location at Seven Mile Creek was determined to be
preferable.

We also examined six potential sites for the disposal of the rock and overburden materials
excavated in excess of fill requirements during site preparation. These included onshore, open-water,
and combination disposal options. Means to reduce impacts on intertidal and subtidal wetlands featured
prominently in the review. Following public consultation on the DEIS and additional information
developed by Yukon Pacific, a combination of land and marine disposal methods was found preferable.
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AREAS OF CONCERN

On January 31, 1992 the FERC issued a "Notice of Intent to Prepare a Draft Environmental
Impact Statement on the Yukon Pacific LNG Project and Request for Comments on Environmental
Issues” (NOI). The NOI was sent to Federal, state, county, and local agencies; newspapers; libraries;
and individuals. Public scoping meetings were conducted on May 19, May 21, and May 26, 1992 in
Anchorage, Fairbanks, and Valdez, Alaska, respectively. Additional public meetings following the
issuance of the DEIS were conducted on June 8, and June 10, 1993 in Anchorage and Valdez, Alaska,
respectively.

Issues raised during scoping and through letters included concerns about: the seismic design
criteria being applied for the site in view of historic records of seismic activity in the area; the effects
of surface and groundwater withdrawals on local flowages, with secondary effects on anadromous fish;
disturbance to the marine shoreline habitat during construction and filling; impacts on sport and
subsistence hunting and fishing during construction and operations; avoidance and mitigation of wetlands;
cumulative effects of LNG operations, tanker operations and existing Alyeska Marine Terminal and
refinery operations, on local air quality; loss of recreation, aesthetics, and usage of Anderson Bay; impact
of large influx of construction and permanent workers on local resources; effect of increased ship traffic
on the Prince William Sound Vessel Traffic Service Area; and the safety of LNG tankers in addition to
the existing crude oil tanker traffic in Prince William Sound.

ENVIRONMENTAL STAFF’S CONCLUSIONS AND RECOMMENDATIONS

Information provided by Yukon Pacific and further developed from data requests, field
investigations, literature research, alternatives analyses, and contacts with Federal, state, and local
agencies and individual members of the public indicates that construction of the proposed Yukon Pacific
LNG Project would result in a limited adverse environmental impact during construction and operation.
As part of our analysis, we have developed specific mitigation measures, including additional studies and
field investigations, that we believe to be appropriate and reasonable for the construction and operation
of the LNG production and shipping facilities to proceed. We believe that these measures would
substantially reduce the environmental impact that would result from construction and operation of the
project and ensure the safety of the facility as proposed. Where additional studies or field investigations
are recommended, significant impacts that are identified would either be avoided or mitigated to non-
significant levels.

We (the Commission staff) conclude that if our recommended mitigation measures to reduce the
anticipated environmental impact are adopted and if the appropriate permits and approvals are obtained,
the construction and operation of the proposed facilities would be an environmentally acceptable action.
We evaluated several alternatives associated with various aspects of the proposed facility in our efforts
to establish those most environmentally preferable in both the short and long term. We are therefore
recommending that our mitigation measures be attached as conditions to any authorization issued by the
Commission for a place of export and the construction and operation of facilities at this place of export.
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1.0 INTRODUCTION

The Federal Energy Regulatory Commission (FERC or Commission) has prepared this
Final Environmental Impact Statement (FEIS) to assess the environmental effects of a proposal by
Yukon Pacific Company L.P. to liquefy and export liquefied natural gas (LNG) from a site at
Anderson Bay, Valdez, Alaska to destinations in Japan, South Korea, and Taiwan. On December
3, 1987, Yukon Pacific Corporation filed an application with the Commission in Docket No. CP88-
105-000 for authorization for a place of export and the construction and operation of facilities at
this place of export at Anderson Bay. On March 9, 1992, Yukon Pacific Corporation filed an
amendment with the Commission in Docket No. CP88-105-001 to substitute its new ownership
structure, Yukon Pacific Company L.P., as the applicant in the proceeding (both are referred to
in this FEIS as Yukon Pacific)l/. The project consists of the site of export, including the
liquefaction plant, the marine terminal, the LNG tankers, and the transit of LNG by ship through
U.S. territorial waters and is referred to in this FEIS as the Yukon Pacific LNG Project.

11 RELATIONSHIP TO PREVIOUS ACTIONS

On December 5, 1986, Yukon Pacific filed an application with the Bureau of Land
Management (BLM) and the U.S. Army Corps of Engineers (COE) to construct a large diameter,
buried, chilled gas pipeline between Prudhoe Bay, Alaska and Anderson Bay, Valdez, Alaska for
export purposes. This application, including the downstream liquefaction and transportation
facilities, is known collectively as the Trans-Alaska Gas System (TAGS) Project.

On December 18, 1986, Yukon Pacific filed a petition with the Commission for a
Declaratory Order in Docket No. GP87-16-000 on whether the Commission has jurisdiction over
the TAGS Project under Section 3 and/or 7 of the Natural Gas Act (NGA). On May 27, 1987,
the Commission issued its Declaratory Order determining in part that the Commission has authority
under Section 3 of the NGA to approve or disapprove the place of export for the Yukon Pacific
LNG Project, but declined at that time to exercise any discretionary authority it may have under
Section 3 to regulate the siting, construction, and operation of the TAGS pipeline from Prudhoe
Bay to Anderson Bay.

On December 3, 1987, Yukon Pacific also filed an application with the Economic
Regulatory Administration (ERA) of the U.S. Department of Energy (DOE) in Docket No. 87-68-
LNG for authority to export up to an average of 14 million metric tons of LNG annually for 25
years to Japan, South Korea, and Taiwan. A Presidential Finding was issued on January 12, 1988,
which determined that the effects of the exports of Alaska natural gas on American consumers
would comply with Section 12 of the Alaska Natural Gas Transportation Act (ANGTA) in the
context of current and protected future energy markets, and that this finding should not hinder the
completion of the Alaska Natural Gas Transportation System (ANGTS) which was previously
authorized to transport North Slope natural gas to the lower-48 states.

Since the BLM and the COE were already preparing an Environmental Impact Statement
(EIS) on the entire TAGS Project, the BLM requested the FERC on June 5, 1987 to participate
in the BLM/COQE EIS as a cooperating agency. Although applications were not yet filed with the
FERC or the DOE, the FERC agreed to participate as a cooperating agency on July 1, 1987. The
DOE also participated as a cooperating agency. A "tiered" process was agreed upon using an

hY The vertical line in the margin identifies text that has been modified in this FEIS and differs from the corresponding text in
the DEIS.
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initial overview EIS of the entire project from its North Slope gas conditioning facility to tanker
transport of the LNG. The EIS examined alternative terminal locations and accompanying pipeline
route variations. It was understood that additional detailed environmental work would be required
on specific elements of the project when permits and approvals were requested and acquired. In
June 1988, the TAGS FEIS was issued.

The Department of Energy, Office of Fossil Energy (DOE/FE), successor to the ERA,
granted authorization for the export under Section 3 of the NGA in Opinion and Order Number
350, issued November 16, 1989. The DOE Order relied on the TAGS FEIS in assessing the
environmental consequences of granting the proposed export. Condition F of the order requires
that all aspects of the export be implemented in accordance with all applicable environmental
procedures, requirements, and mitigative measures imposed by Federal and state agencies.
Further, the order directs "... the FERC to consider the safety and environmental aspects of the
export site and facilities, including the liquefaction plant, the marine terminal, the LNG tankers
and their routes in Prince William Sound and U.S. territorial waters, prior to approving any export
site or facilities" (DOE, pg 37, 1989).

The DOE Order also concluded:

a) "With respect to the place of exportation for the LNG..., all locations other than
Port Valdez, Alaska are rejected"2/

b) "Except for the authority under DOE Delegation Order 0204-112 over the export
site, including the liquefaction plant, marine terminal, and related transportation
of LNG, the Federal Energy Regulatory Commission (FERC) shall exercise no
authority over the export project....."

In accordance with the tiered process, the FERC Declaratory Order, and the DOE Order
350, the Commission has prepared this FEIS for the place of export and the construction and
operation of facilities at this place of export.3/ The issues addressed are limited to the four issues
mandated by the DOE Order and confined to the FERC’s jurisdiction described in the Declaratory
Order. Issues associated with conditioning plant(s) on the North Slope, the TAGS pipeline, and
reconsideration of previously studied locations for the export site or new locations are not
addressed in this FEIS.

1.2 PURPOSE AND NEED

The Yukon Pacific LNG Project is a major component of the overall TAGS Project.
Yukon Pacific asserts that a significant opportunity exists in the mid-1990s to market Alaska North
Slope natural gas in the Asian Pacific Rim nations. The TAGS Project would respond to that
market in the sale of up to an average of 14 million metric tons of LNG annually for 25 years
(equivalent to 660 billion cubic feet of natural gas). The LNG from the TAGS Project would be
marketed in Japan, the Republic of South Korea, and Taiwan. Yukon Pacific proposes to sell LNG

2/ This action was not to be interpreted as approval of the Valdez site. The DOE required that "the FERC conduct its own
examination of the health, safety, and environmeatal impacts associated with Yukon Pacific’s use of the Valdez site.”

3/ It should be noted that the DOE/FE authorization to export is under appeal by Alaskan Northwest Natural Gas Transportation
Company in the U.S. Court of Appeals for the District of Columbia Circuit, and that on May 10, 1991, Circuit Judges
Silberman and Williams ordered that the appeals be held in abeyance pending disposition by the FERC of Docket Nos. CP88-
105-000 and GP87-16-000.
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to all three nations but contends that the need for the TAGS Project could be demonstrated in Japan
alone, where forecasted increases in total demand for energy in the year 2000 are more than eight
times that provided by the TAGS Project.

1.3 PURPOSE AND SCOPE OF THIS STATEMENT

The FERC is the lead Federal agency for the preparation of this FEIS in compliance with
the requirements of the National Environmental Policy Act (NEPA) and the Council on
Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of Federal Regulations
[CFR] 1500-1508). The FERC will consider the application for authorization for a place of export |
and the construction and operation of facilities at this place of export for LNG under Section 3 of
the NGA. The assessment of environmental impacts is an important and integral part of the
decision. An authorization for a place of export and the construction and operation of facilities at I
this place of export will be granted only after examining the health, safety, and environmental
impacts associated with the Anderson Bay site.

This FEIS was prepared by the FERC staff in compliance with NEPA and the
Commission’s implementing regulations under Chapter I, Title 18, CFR Part 380. The U.S. Coast
Guard (Coast Guard), the U.S. Department of Transportation (DOT), the U.S. Army Corps of i
Engineers (COE), the Alaska State Pipeline Coordinator’s Office (SPCO), the Alaska Department
of Fish and Game (ADFG), and the City of Valdez are cooperating Federal, state, and local
agencies for this project. Our principal purposes in preparing this FEIS are to: 4/

° Identify and assess potential impact on the natural and human environment that
would result from the implementation of the proposed action.

. Assess reasonable alternatives to the proposed action that would avoid or minimize
adverse effects on the environment.

. Identify and recommend alternatives and specific mitigation measures to minimize
the environmental impact.

. Facilitate public involvement in identifying significant environmental impact.

This FEIS addresses the environmental impact of the proposed LNG facilities on the
Anderson Bay site, the marine terminal, the LNG tankers, and transit of LNG by ship through
U.S. territorial waters only.

14  ALTERNATIVES TO THE PROPOSED ACTION

The Commission can take one of three basic courses of action in processing an application
such as this. It may grant the application with or without conditions; postpone action pending
further study; or deny the application. Implicit in this determination is an examination of
alternatives to the proposal and of modifying options.

In preparation of this FEIS the Commission has considered alternatives to the proposed
action on several levels. These are described in detail in sections 2.2 to 2.4. The DOE previously
concluded that the Valdez export site (Anderson Bay) is preferable to all other export sites that

4/ Pronouns "we," "us,” and "our” refer to the environmental staff of the Office of Pipeline Regulation.
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were considered in the TAGS EIS and disapproved all sites other than the Valdez site (DOE,
1989). This decision was made after evaluation of the Valdez site and other alternative sites
evaluated during preparation of the TAGS EIS. Accordingly, further consideration of alternative
sites is outside the scope of this FEIS. We will, however, summarize and incorporate by reference
the relevant sections of the TAGS FEIS on this issue in this FEIS.

During the course of the scoping discussions and in further exchanges with the public and
agencies, features of the proposal on the Anderson Bay site raised concern. The most notable of
these were the location of the construction work camp and the disposal of excess excavated
materials. We evaluated several alternatives to reduce their impact. Yukon Pacific proposes to
locate the construction camp along the bank of Seven Mile Creek. We considered other locations,
including the City of Valdez. Yukon Pacific proposes to dispose of excess rock at locations onsite
which would affect wetland and intertidal areas. Alternatives for disposal of excess rock at several
other onsite locations and ocean disposal were evaluated. Finally, we considered demal or
postponing the action pending further study.

1.5 PUBLIC REVIEW AND COMMENT

The Commission issued a Notice of Intent to Prepare a Draft Environmental Impact
Statement on the Yukon Pacific LNG Project and Request for Comments on Environmental Issues
(NOI) for the proposed Yukon Pacific LNG plant on Anderson Bay in Port Valdez, Alaska on
January 31, 1992. At this time the FERC requested comments on the environmental issues
associated with the construction of Yukon Pacific’s proposed LNG plant site. Scoping meetings
were held in Anchorage, Fairbanks, and Valdez, Alaska on May 19, 21, and 26, 1992,
respectively, to solicit input from interested individuals concerning issues to be addressed in the
Draft Environmental Impact Statement (DEIS). The notice of scoping meetings was published in
a separate Notification of Public Scoping Meetings on Environmental Issues, issued by the FERC
on April 28, 1992.

A mailing list for the NOI was prepared by the FERC identifying individuals and
organizations having a potential interest in the project and the development of the DEIS. The
mailing list included City of Valdez representatives, state agency representatives, state and local
conservation organizations, elected officials (U.S. Representative, Senators, Governor), and Federal
agency representatives. The NOI mailing list for the Yukon Pacific LNG Project included
approximately 280 individuals and organizations.

Comments on the proposed project were received in response to the NOI and during the
scoping meetings. Issues and concerns raised include:

. Seismic Concerns. Seismic criteria for the site and the design of plant facilities to
withstand seismic events. Large, locally produced waves due to seismic slumping
impacting tankers at berth.

. Water Resources. Impacts of utilizing potential groundwater and surface supply
sources and in-stream flow determinations for surface water supply streams utilized
by anadromous fish, including the impact on Seven Mile Creek and beach.

. Marine Habitat. Construction and fill would disturb and cover marine vegetation,
estuarine areas, salmon spawning habitat, and nursery habitat utilized by
outmigrating salmon fry in Anderson Bay.
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. Wildlife. Construction and operations could impact resident and migratory birds
and other species and the increased human population could impact sport and
subsistence hunting and fishing.

. Wetlands. Delineate wetlands, provide adequate mitigation and compensation for
loss of wetlands and estuary/rearing/spawning habitat, and make a thorough
evaluation of practicable alternatives to avoid wetlands.

. Air Quality. The combined effect of all LNG plant and tanker emission sources
on air quality, the need to describe control technologies to reduce or prevent
emissions, the impact of thermal releases on air circulation and weather patterns
in the basin.

] Land Use/Recreation. Loss of recreation, aesthetics, and fishing usage in
Anderson Bay and compensation for the public for exclusive use of Chugach
National Forest land.

. Socioeconomic Impact. The impacts caused by the construction and permanent
workforce on the City of Valdez and use of public resources, including fish,
wildlife, birds, wood gathering, campgrounds, as well as the impact of the project
on subsistence resources (including Native harvest of sea otters).

. Effects of Increased Shipping. The adequacy of radar and other communication
systems to control increased traffic, conflicts with glacial ice, and increased
shipping in Prince William Sound could affect sea lion rookeries, fish, and marine
mammals. The impact on any alternative LNG tanker anchorage separate from the
anchorage TransAlaska Pipeline System (TAPS) tankers presently use, in terms of
the effect an alternative site’s security, safety, and exclusion zones, on present use
of the area.

. Public Safety. Probability and consequences of a major LNG spill resulting in a
vapor cloud release. Consequences of an accident at the Alyeska Pipeline Service
Company (Alyeska) Marine Terminal on the LNG tankers impacting the LNG
tankers at berth or enroute and vice versa. The nature and costs of environmental
restoration required in event of a worst-case LNG accident. I

] Alternatives. The proposed site at Anderson Bay had been previously rejected by
the Federal Power Commission (FPC) in a 1976 DEIS.

. Cumulative Impact and Indirect Effects. Air and water quality in Port Valdez
basin would diminish due to addition of an LNG terminal in combination with
Alyeska’s Marine Terminal at Jackson Point and other industrial facilities such as
the Petro Star Refinery.

. Mitigation. Measures to mitigate project impacts be contained in the FEIS.

However, as stated in the January 31, 1992 NOI, issues associated with conditioning
plant(s) on the North Slope, the TAGS pipeline, and alternative locations for the export site are
outside the scope of this FEIS. The above issues were addressed in the TAGS FEIS or DOE Order
350. _
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The FERC issued the DEIS on May 14, 1993 and initiated a 45-day comment period.
Approximately 280 copies of the DEIS were circulated for comment to various Federal, state, and
local government agencies; elected officials; environmental groups and organizations; local
libraries; private citizens; and other potentially interested parties. Seventeen comment letters were
received from various agencies and interested parties. In addition, public meetings to receive
comments on the DEIS were held on June 8, and June 10, 1993 at Anchorage and Valdez, Alaska,
respectively. Comments on the DEIS and the FERC staff’s responses to those comments appear
in appendix E of this document. The concerns expressed during the scoping process and others
identified during the preparation of the FEIS are addressed in the appropriate sections of the FEIS.
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2.0 PROPOSED ACTION AND ALTERNATIVES

2.1 PROJECT DESCRIPTION

The proposed LNG plant and marine terminal would be located at Anderson Bay,
approximately 3 miles east of the Valdez narrows on the south shore of Port Valdez. This site is
located 3.5 miles west of the existing TAPS oil terminal (Alyeska Marine Terminal) and 5.5 miles
west-southwest of the City of Valdez (figure 2.1-1). When completed, the facilities would occupy
approximately 390 acres of a 2,630-acre site owned by the State of Alaska. The remaining 2,240
acres would be preserved as a buffer zone. During plant construction, about 426 acres would be
located within the construction limits—392 acres on land, and 34 acres in adjoining tidal and
subtidal areas. The land is moderately steep bedrock generally covered with layers of saturated
organic material and overburden, which supports a dense, old-growth forest and scattered wetlands.
The majority of land surrounding the site is within the Chugach National Forest, and the small
amount of land contiguous to the site on the east and west sides which is not within the Chugach
National Forest, is owned by the State of Alaska.

The proposed project consists of a 2.1 billion cubic feet per day (bcfd) natural gas
liquefaction plant, four 800,000 barrel LNG storage tanks, a marine loading facility, and a
cargo/personnel ferry dock facility. An artist’s concept of the proposed plant is presented on figure
2.1-2. The general arrangement of the LNG plant and marine terminal is presented on figure 2.1-
3. Site details are provided on figure 2.14, sheets 1 through 3.

In addition to the shore facilities at full planned capacity, a fleet of 15 LNG tankers, each
having 125,000 cubic meters of cargo capacity, would transport LNG beyond U.S. territorial
waters to destinations in Japan, Korea, and Taiwan. Full project development would require about
275 tanker loadings per year.

Figure 2.1-5 presents a simplified process flow diagram showing the various components
of the project. For design and discussion purposes, these are subdivided into three broad
categories: 1) the LNG plant, which would consist of four LNG process trains for gas
pretreatment and liquefaction, and four 800,000-barrel aboveground cryogenic storage tanks (the
plant would be designed for the future addition of a fifth process train and storage tank); 2) the
marine facilities, which would consist of two LNG tanker berths and loading arms, and a
cargo/personnel ferry dock; and 3) the LNG tankers.

2.1.1 LNG Plant

Natural gas that has been conditioned on the North Slope would enter the LNG plant
through a 42-inch-diameter pipeline at a rate of up to 2.3 befd and a pressure of 1,300 pounds per
square inch gauge (psig). After removing about 0.2 befd for fuel gas utilization by system
equipment, the feed gas would be split into four 20-inch lines, each going to one of the separate
but identical parallel liquefaction trains. The first stage is pretreatment, whereby the feed gas is
cleaned to remove undesirable components remaining after initial gas treatment on the North Slope.
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The estimated composition of the feed gas (units in mole percent) is as follows:

Design Feed Gas Composition
Nitrogen 0.70 n-Butane
Methane 89.87 i-Pentane
Ethane 5.94 n-Pentane
Propane 1.88 n-Hexane
i-Butane 0.75

0.82
0.02
0.01
0.01

The pretreatment and liquefaction processes would occur in the liquefaction trains located on a
bench at elevation 175 feet toward the east end of the site (see figure 2.14). Each train would
occupy an area 600 feet by 550 feet. The major facilities associated with each train are shown on

figure 2.1.1-1.

2.1.1.1 Pretreatment

The feed gas would first enter a feed separator to remove pipeline liquids, followed by
drying in one of two parallel feed driers to reduce water content from an estimated 4 parts per

million by volume (ppmv) to 1 ppmv.

2-8

The driers contain molecular sieves which would be
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reactivated by a drier reactivation heating and cooling cycle. The molecular sieves would also
remove any minor volumes of carbon dioxide, although most or all of this would be removed at
a gas conditioning facility located at Prudhoe Bay. The exiting gas would then be filtered to
remove adsorbent dust before being passed through a Mercury Guard Vessel to adsorb mercury
to prevent mercury-induced corrosion in subsequent process steps.

Feed gas impurities removed by these pretreatment processes typically include particulates,
dust, iron oxide, lubricant oils, and possibly some petroleum liquid condensates. Effluent from
the feed gas separator would be collected at a lift station, combined with other oily wastewater,
and pumped to the LNG plant/marine terminal’s oil/water separator. This effluent then would
receive further treatment at the site’s wastewater treatment plant (see section 2.1.1.5).

2.1.1.2 Liquefaction

Pretreated feed gas from the dehydration system would enter the liquefaction system within
the process train. The feed gas ultimately would be liquefied using a mixed refrigerant (MR)
cycle. The constituents of the MR fluid would be nitrogen, methane, ethane, and propane in
appropriate proportions. Multi-stage precooling both for the MR and for the feed gas would be
provided by a closed-cycle propane refrigeration system. The feed gas would be precooled in
successive propane evaporators prior to entering the MR refrigeration portion of the system. Final
refrigeration, resulting in the LNG product, would occur in the main cryogenic heat exchanger.
Yukon Pacific’s contractor studied four cases to determine the benefits of seawater cooling versus
air cooling for the propane and MR cooling requirements and recommended air cooling for the
total plant.

The refrigerant in the closed-cycle MR system would be circulated by three centrifugal
compressors, each driven by a 37,000-horsepower (hp) gas turbine. The compressors would be
operated in series, progressively increasing the pressure. The high pressure refrigerant after
precooling by propane evaporators would flow to a liquid/vapor separator. The propane
refrigeration system would use a four-stage propane compressor driven by a 37,000-hp gas turbine.
The separated streams would provide refrigeration and ultimately liquefaction and subcooling of
the feed gas within the main cryogenic heat exchanger.

The LNG exiting the main cryogenic heat exchanger would be expanded to 18 psig. An
LNG flash drum would separate flash gas which would be warmed and compressed by a 6,400-hp
gas turbine-driven compressor and sent to the fuel gas system. Finally, the LNG from the LNG
flash drum would be pumped to one of the four LNG storage tanks at a design flow rate of 0.55
befd.

2.1.1.3 Refrigerant Separation

Refrigerants required in the refrigeration system for the liquefaction portion of the facility
consist of nitrogen, methane, ethane, and propane. Nitrogen would be obtained from an onsite air
separation plant, while methane would be obtained directly from the feed gas process stream. The -
other hydrocarbon refrigerants (ethane and propane) would be extracted from the feed gas by a
fractionation system. Only one fractionation system would be provided for the entire facility but
it would be capable of using treated feed gas from any of the four trains.

Feed gas for the fractionation system would be taken as a slipstream of about 0.235 bcfd.
This would enter a feed gas expander suction drum for fluid separation, then would be expanded
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in a fractionation feed gas expander. The cooled gas would then enter a scrub column where the
more volatile components (primarily nitrogen and methane) would be separated from the heavier
hydrocarbons. The condensibles from the scrub column would be sent to a deethanizer column
where gaseous ethane would be extracted from the top of the column, condensed, and transferred
to one of two insulated 26,000-gallon ethane storage tanks. The bottoms from the deethanizer
column flow to the depropanizer column where propane would be separated, condensed, and
transferred to one of two 430,500-gallon propane storage tanks. The refrigerant storage tanks
would be located south of the easternmost LNG storage tank. The extracted refrigerants would
amount to about 1 percent of the total slipstream. Ethane would be produced at about 5.7 gallons
per minute (gpm) and propane would be produced at about 35.9 gpm.

2.1.1.4 LNG Storage Tanks

The plant would have four insulated, double-walled, suspended roof, aboveground storage
tanks, each with a capacity of 800,000 barrels. Spatial provision would be made to accommodate
a fifth tank in the future. The tanks would be located centrally onsite between the LNG process
trains and the cargo docking facilities on a cut bedrock bench at elevation 75 feet. The site is in
Uniform Building Code (UBC) Seismic Zone 4, and Yukon Pacific has used a 0.6 g horizontal and
0.4 g vertical acceleration to verify the feasibility of 800,000-barrel LNG tanks at the site. The
combined storage capacity of 3,200,000 barrels would provide approximately 5 days of LNG
storage at the design liquefaction rate.

After conducting a study of seven different types of LNG storage and impoundment
systems, Yukon Pacific’s contractor narrowed its preference to four for further consideration:

Type T-1 Conventional metal tank with low wall dike
Type T-2 Conventional metal tank with high wall dike
Type T-4 Double-integrity tank with concrete inner and outer tank wall

Type T-6 Double-integrity tank with metal inner tank wall and concrete outer tank
wall

After further evaluation, Yukon Pacific’s contractor concluded that:

1. The LNG storage tank and impoundment system should be the double-integrity
type; and

2. Final selection between the inner concrete tank and the metal tank (T-4 and T-6)
should be made at the time of purchase quotation, considering cost and
construction schedule.

Unlike conventional metal storage tanks, both the inner and outer tank walls of a double-
integrity tank are capable of containing LNG. Thus the outer wall provides impoundment for any
liquid spill or leakage from the primary inner vessel. Type T-4 by Preload Incorporated (Preload)
would use prestressed concrete for both inner and outer tank walls, the walls either being precast
or cast-in-place. Type T-6 by Chicago Bridge and Iron (CBI) would use a 9 percent nickel steel
inner tank and a prestressed concrete outer tank wall.
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Subsequently, in an August 10, 1992 letter to Robert Arvedlund of the FERC, Yukon
Pacific stated it favors three storage tank configurations—Types T-4 and T-6 selected by its
contractor, as well as Type T-2. Typical tank cross-sections for Types T-2, T-4 (precast design),
and T-6 are shown on figure 2.1.1-2 and principal design features are compared in table 2.1.1-1..

TABLE 2.1.1-1

LNG Storage Tank Design Comparison

Floor insulation 20" foamglass
Dike wall diameter 3100
Dike wall height 90°9"

12" foamglass
same as outer wall
same as outer wall

T-2 T4 T-6
Outer tank diameter 280° 250°7" 285°
Outer tank height 96° 111°6.5" 91’
Inner tank diameter 270° 240°5" 270°
Inner tank height 87°6" - 106°1.5" 876"
Maximum liquid height 79°9" 101° 79°9"
Anulus insulation 48" perlite 44" perlite 48" perlite
12" fiberglass 12" fiberglass
Deck insulation 24" perlite 26" fiberglass 24" perlite

20" foamglass
same as outer wall

same as outer wall

Although Yukon Pacific has not made a decision on the final storage tank design or
selected the tank fabricator, it has established preliminary design criteria and process configuration
to be used in the final design. The tanks would have a design pressure of 2.0 psig and a normal
operating pressure of 0.5 psig. The design vacuum pressure would be 0.05 psig, with replacement
pad gas automatically supplied by a 4-inch line from the fuel gas header. The number, size, and
spacing of vacuum and pressure relief valves would be determined during final design.

All process piping would enter or exit through the roof of each LNG storage tank; there
would be no penetrations of the bottom or side walls of either the inner or outer tank. The 24-inch
liquid bottom fill line would terminate at the top of a larger-diameter standpipe. The flashbreak
at the top of the standpipe would release vapor from the incoming liquid, and aliow the bottom-
filled liquid to equilibrate to tank ullage pressure. Each tank would also have a 24-inch top fill line
terminating at the center of the tank above an inverted funnel-shaped splash plate. This line would
permit tank recirculation, circulation between tanks, thermal relief, and cool down. A 30-inch
boiloff line would remove normal tank boiloff and flash gas from liquefaction.

Each tank would have four submerged 7,500-gpm centrifugal pumps, located at the bottom
of individual columns, to withdraw tank inventory. Pump discharge would be through separate
16-inch lines combining with a 24-inch header. Each tank would also have a single 500-gpm liquid
circulating pump. The plant piping configuration would provide various pumping options: a)
circulation through marine loading lines, b) recirculation within a storage tank, and c) inter tank
liquid transfer.

Storage tank instrumentation would include temperature elements attached to the shell and
floor of the inner vessel, in the annular space, and in the vapor space between the tank roof and
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suspended dock. The number, location, and type of elements would be determined in the final
design. Liquid level would be measured by both a differential pressure instrument, and a combined
level, density, and temperature traveling probe. Alarm and shutdown features on the level gauges
would include low-level alarm, pump shutdown, high-level alarm, and fill valve closure. Linear
and rotational inner tank movement indicators would also be provided for each tank.

2.1.1.5 Plant Utility Systems

The main area, located north of the first liquefaction train at 100 feet elevation, would
contain the power generation system, steam generation system, water and wastewater treatment
systems, and the compressed air and nitrogen plants.

Power Supply

Electricity for the proposed plant would be provided by seven 8,840-kiloWatt (kW) gas
turbine generators. One unit would generate most of the plant steam by cooling the turbine exhaust
gases in a heat recovery steam generator (HRSG). Two of the units would also be able to use
diesel oil as an alternative fuel to provide operation in the event of a fuel gas supply interruption.

Water Supply

Water supply for both construction and operation would be obtained from a combination
of sources depending upon the use and relative quantities available from each source. Primary
sources proposed include stored surface waters from onsite streams and waters barged in from
offsite. A desalination plant would be used as a secondary source of water for industrial operations
and potable uses, but would not be used for construction water.

Water requirements for plant operations would be obtained from Seven Mile Creek.
Yukon Pacific has proposed to comstruct a 40-foot-high, gravity dam approximately 400 feet
upstream from the waterfall at the mouth of this stream to pool and store water for use during
construction and operation. While the exact location of the dam would be determined after a
detailed geologic survey, Yukon Pacific has developed a conceptual design for the water
impoundment and withdrawal. The dam would result in the creation of a small reservoir of
approximately 3.5 acres.

Water required for operations, both potable and industrial, would be obtained from the
same source. Total water requirements for operations are estimated at about 75 gpm average and
200 gpm peak, with little seasonal variation. Potable water derived from surface water sources
would be treated at a Trident package water treatment plant located in the main utility area.

Liquid and Solid Wastes

Much of the liquid and solid wastes generated on the site would be handled by the Waste
Treatment Plant and Incinerator. These would be designed to:

. receive, treat, and dispose of all the oils and grease removed from the plant’s oily
wastewater system;
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. receive and treat all of the sewage from the plant’s sanitary sewage collection
system and to dispose of all of the sewage treatment sludge produced from the
effluent of the biological waste treatment plant;

. receive and incinerate all waste oils (e.g., spent crankcase and hydraulic oils)
generated during construction and to receive and incinerate all spent lubricating
and other oils generated during permanent plant operations;

. receive and incinerate all general construction material and shipping material that
cannot be disposed of in open pit burning;

. receive and incinerate all garbage and filters generated onsite during construction
and permanent plant operations; and

] receive and incinerate all heavy hydrocarbon waste streams generated in the
process.

Wastewater Treatment System - Wastewater from LNG plant facilities would be comprised
of potentially oily wastewater from washdown and marine facilities, including support vessels, and
sanitary wastewater from personnel facilities. Oily wastewater could contain significant amounts
of oil and grease, grit, and other settleable solids, as well as various suspended solids composed
of organics and inorganics. The sources of oily wastewater include compressor buildings for the
four liquefaction trains, boiloff compressor building, fractionation compressor building, compressed
air building, dieseling fueling, bilge water from marine support vessels, warehouse, and waste
treatment. Floor drains from the power plant and fuel storage areas are expected to yield about
3 to 10 gpm, based on data from six other power plant facilities (Ebasco, 1982). The oil and
grease content would be variable, but may average around 10 to 20 milligrams per liter (mg/L).
Occasional spills and other incidents could increase that concentration up to 1 percent temporarily.
In general, the floor drainage is expected to be relatively oil free, with the highest concentrations
attributed to shop areas and truck parking areas. Equipment with the potential for oily runoff
would not be in the docking areas. The Spill Prevention Plan and Best Management Practices Plan
required to be completed and approved prior to construction and operation of these facilities will
address these issues.

Oily water would not be directly discharged into the wastewater treatment system. Instead,
this water would be pretreated with an 0il separation process, and the oily portion would be
incinerated and not routed to the wastewater treatment plant. After the oil-water separation
process, the treated water, which would contain less than 10 mg/L oil and grease (probably closer
to 1 mg/L), would then be combined with domestic wastewater for biological secondary treatment
to remove organics, some trace metals, and remaining settleable and suspended solids.

Domestic wastewater from personnel facilities is anticipated to be of standard sewage
strength, although it could be somewhat stronger based on the state’s experience with camp-type
settings. Collection systems would be relatively short and well controlled; no excessive infiltration
or inflow sources of wastewater are anticipated. Secondary treatment would be accomplished using
a packaged aerobic treatment unit. The system would include a complete mixed aeration tank for
biological treatment followed by a settling tank (clarifier) for solids removal. Some solids would
be recycled into the aeration process to provide a fresh supply of bacteria for the aerobic treatment.
The remainder would be dewatered and incinerated.
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Yukon Pacific has also proposed to supply fresh water during operation of the plant by use
of a desalination process when necessary. The desalination process would withdraw from Port
Valdez approximately 803 gpm average and 2,510 gpm maximum to produce between 75 and 200
gpm of fresh water. Desalination operations would produce a discharge of between 657 gpm
(average) and 1,503 gpm (maximum). Yukon Pacific has indicated that the effluent from
desalination operations would be about 100° F, and be independent of the temperature of water
obtained from Port Valdez.

Solid Waste and Ash Disposal - Much of the solid wastes generated on the site would be
handled by an onsite incinerator. Both the preheat burner and the main combustion burner of the
incinerator would be designed to burn either fuel gas, diesel oil, or waste lubricating oil and
hydraulic fluids. During the construction phase of the project, diesel oil, waste lubricating oils,
and hydraulic fluids from vehicles would be used as incinerator fuels. Once the plant is in
operation, waste lubricating oil and hydraulic fluid from vehicles and stationary equipment or fuel
gas would be used as incinerator fuels. No substances with hazardous characteristics would be
incinerated. General construction and shipping waste materials and all garbage generated onsite
during construction would also be incinerated.

Solid effluents produced during normal operations would also include spent molecular sieve
from the feed driers and spent sulfur impregnated activated carbon from the mercury guard vessels
within the process trains. The life of the molecular sieve should exceed 3 years. Spent molecular
sieve is not expected to be hazardous and would either be landfilled onsite or shipped offsite for
regeneration. The life of the sulfur-impregnated activated carbon, a function of the mercury
content of the feed gas, would probably exceed 3 years. If feasible, the activated carbon would
be regenerated at an offsite facility. If this is not feasible, the activated carbon would be landfilled
offsite in an approved facility. Ash from the incinerator and incinerator scrubber would be
disposed in a permitted landfill located on the plant site. The solid waste and ash disposal area as
shown on figure 2.1-4 (sheet 2) is located to the west of the LNG storage tanks and would occupy
an area of about 0.6 acre. The Alaska Department of Environmental Conservation (ADEC) under
18 Alaska Administrative Code (AAC) 60 governs the licensing of solid waste disposal areas
through a public permitting process.

2.1.2 Marine Facilities

The permanent marine facilities would consist of an LNG loading system, two LNG tanker
berths, a cargo vessel docking area with a ferry landing for site access, and berths for tugs and
work boats. Figure 2.1.2-1 illustrates the major components of the permanent marine facilities.

LNG Loading System

The LNG loading system would use the internal LNG pumps to transfer LNG from the
storage tanks to LNG tankers berthed at the marine terminal. Transfer piping would be sized to
load an LNG tanker in a 12-hour period (approximately 44,000 gpm). LNG would be transferred
to each dock using two parallel 24-inch cryogenic insulated pipelines supported by trestles. During
non-loading periods, LNG would be circulated through one line and returned to storage through
the other line to maintain the piping at cryogenic temperatures. The loading operation at each
berth would use four 16-inch articulated marine loading arms for loading LNG onto the tankers
and one 16-inch vapor-return arm which would take LNG vapors back to either the plant’s fuel gas
system or the feed gas system for reliquefaction. Shutoff valves would be located in the 24-inch
loading lines both onshore and at the docks. Additionally, each articulated arm would contain a
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hydraulically operated Powered Emergency Release Coupler (PERC) consisting of double ball
shutoff valves and an emergency release coupler. The PERC would be used only for emergency
situations and not for routine connections. During normal operations, the loading arm connection
would either use bolted flanges or a hydraulically operated quick connect/disconnect coupler.

Each LNG loading platform would be constructed in two levels. The upper deck would
be 120 feet long and 72 feet wide at an elevation of 55 feet above Mean Lower Low Water
(MLLW). The product and utility piping would be located on a lower deck at an elevation of
approximately 43 feet above MLLW, with risers to the upper deck at appropriate locations. A
hydraulically operated gangway would provide shore-to-ship access. The platforms would be
connected to shore by a causeway, built on piles, carrying roadway and piping (see figure 2.1.2-1).

LNG Tanker Berths

The two LNG tanker berths would be approximately parallel to shore in 55 feet of water.
The tanker berths would be designed to handle tankers in the 125,000 to 135,000 cubic meter size
range and suitable for the next generation of up to 165,000 cubic meter capacity. The LNG berths
have been designed to provide safe mooring for the LNG tankers and would be designed to
withstand severe environmental conditions (110 mile per hour winds and maximum waves and
currents). Each berthing facility would consist of four breasting dolphins, a transfer platform for
the four marine loading arms and one vapor return arm, and four mooring dolphins located
outboard to the vessel. Both the mooring and breasting dolphins would be accessible by catwalks.
The outer mooring dolphins of each LNG berth would be equipped with small boat landings (see
figure 2.1.2-1).

Cargo/Personnel Ferry Vessel Docking Area

There are no construction or operational access roads proposed for the LNG plant and
associated marine facilities. Consequently, all transportation of personnel, supplies, and materials
for construction, plant operation, or emergency access or egress would be by air and/or waterborne
traffic. A cargo/personnel ferry dock would be located on the west end of the site to accommodate
all marine transports (see figure 2.1-4). A temporary dock would be built for initial beachhead
activities associated with the landing of construction equipment, materials, and supplies. The
permanent dock at the same site would support plant operations, including the receipt of diesel oil,
consumables, potable water, and other supplies for plant operation and maintenance. The cargo
dock would have a fuel station for supplying small craft and floating equipment. The unloading
of bulk liquids would occur between supply vessels and a permanent manifold near the face of the
dock. Since both areas are potential spill areas, they would be curbed and drained to the oil/water
separator sump.

The cargo/personnel ferry dock would be used by ferries, freighters, and bulk carriers with
drafts up to 20 feet. There would be a 600-foot-long wharf and 100-foot-wide roll-on/roll-off
ramp. The cargo dock would have a 100-foot-wide apron consisting of a heavy duty compacted
crushed stone pavement during construction, which would be paved prior to operation. Elevations
of the wharf, ramp, and ferry dock are 30 feet, 15 feet, and 15 feet above MLLW, respectively.

The cargo/personnel ferry dock would provide permanent moorings for the service vessels
and small craft employed by the plant. Also third-party owned tugs and launches could be
temporarily moored at the cargo dock as required for plant operation. The ferry docking area
would also have a passenger terminal building with waiting rooms for passengers leaving and
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entering the plant, check-in facilities, luggage handling facilities, and security and control
functions. The cargo/personnel ferry dock would be located on a 23-acre site consisting primarily
of fill over an intertidal marine area located near the midpoint of the Anderson Bay shoreline. The
level site would be used during both construction and operation for a variety of uses, including
staging, equipment, and supply storage.

2.1.3 LNG Tankers

At the design terminal throughput of 14 million metric tons of LNG per year (29.3 million
cubic meters), a fleet of 15 tankers of 125,000 cubic meters capacity would make about 275 loaded
voyages per year to receiving terminals in the Pacific Rim once LNG production was at full
capacity. LNG tankers returning from Pacific Rim countries in ballast would enter Prince William
Sound through Hinchinbrook Entrance. Yukon Pacific would require all LNG tankers to change
all ballast water during the 36-hour period prior to entering Prince William Sound. Tankers would
proceed north through the sound into Valdez Arm, then pass through Valdez Narrows to the
marine terminal at Anderson Bay. LNG tankers entering the Prince William Sound Vessel Traffic
Service Area (VTS Area) would follow the Coast Guard regulations in 33 CFR 161.301 through
161.387. Major requirements of the VIS Area include:

. a Traffic Separation Scheme (TSS) having one-way traffic lanes with a separation
zone;

. a vessel movement reporting system;

. a one-way traffic area in Valdez Narrows; and

L radar surveillance in Valdez Arm, Valdez Narrows, and Port Valdez.

Further, tank vessels greater than 20,000 DWT operating in the VTS Area must have:

. two separate marine radar systems for surface navigation;

. an operating LORAN-C receiver;

. an operating rate of turn indicator; and

. two operating radiotelephones, one battery powered, capable of operating at the

designated VTS Area frequency.

No later than August 1, 1993, tank vessels greater than 20,000 DWT must also have an
operating Automated Dependent Surveillance Shipborne Equipment (ADSSE) that meets the
requirements of 33 CFR 161.376(a)(5). The ADSSE will automatically provide the Vessel Traffic
Center (VTC) in Valdez with position information on tank vessels at greater distances than now
available, allowing for more timely and reliable traffic decisions.

In addition, the Coast Guard issued notices of proposed rule-making concerning escort
vessels for single hull tankers on July 7, 1992, and concerning pilotage requirements in Prince
William Sound on October 26, 1992, and March 26, 1993.
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The Coast Guard has stated that it does not anticipate VTS problems with the increased
LNG tanker traffic, but has recommended additional restrictions governing LNG tankers in the
VTS Area and is likely to develop a Captain of the Port Plan specific to LNG tanker operations.
Section 4.15.4, Marine Safety, presents a more detailed discussion of the VIS Area and Coast
Guard requirements.

As the LNG tanker approaches Anderson Bay, the vessel and accompanying tugs would
make a 180° turn to starboard prior to berthing at the marine terminal. This would enable the
LNG tanker to berth on its port side with its bow toward the sea. After securing the tanker with
berthing and mooring lines, the loading and vapor return arms would be connected to the tanker
cargo manifold and cargo transfer would commence. Typically, cargo loading would require 12
hours, with a tanker turnaround time of about 18 hours.

While the project design is based on a fleet of 15 LNG tankers with a nominal cargo
capacity of 125,000 cubic meters, Yukon Pacific would design the marine facilities to accommodate
the next generation of LNG tankers with capacities of 165,000 cubic meters. Use of larger
capacity LNG tankers could correspondingly reduce the size of the fleet and annual number of
tanker transits. While Yukon Pacific has neither identified shipyard(s) that would construct the
LNG tankers nor determined the type of LNG cargo containment, the nominal 125,000 cubic meter
tanker is fairly representative of the majority of the present LNG carrier fleet in service—between
120,000 and 137,000 cubic meters.

Three basic tank designs have been developed for LNG cargo containment—spherical,
prismatic free-standing, and membrane. The earliest form of LNG containment is the prismatic
free-standing tank. It consists of an aluminum alloy or 9 percent nickel steel, self-supporting tank
that is supported and restrained by the hull structure. Insulation consists of reinforced polyurethane
foam on the bottom and the sides, with fiberglass on the top. The spherical tank design uses an
unstiffered, spherical, aluminum alloy tank that is supported at its equator by a vertical cylindrical
skirt, with the bottom of the skirt integrally welded to the ship’s structure. This free-standing tank
is insulated with multi-layer close-cell polyurethane panels.

In the membrane containment system, the ship’s hull constitutes the outer tank wall, with
an inner tank membrane separated by insulation. Two forms of membrane are commonly
used—the Technigaz membrane using stainless steel, and the Gaz-Transport membrane using Invar.
(Greater detail on cargo tank containment systems is provided in Yukon Pacific’s July 26, 1991
data response, Volume IX, FERC question 17, available at the Commission’s offices in
Washington, DC and the Joint Pipeline Office (JPO) in Anchorage, Alaska.)

Regardless of the containment system used, LNG tankers are of the double-hulled design.
A double bottom and double sides are provided for the full length of the cargo area and arranged
as ballast tanks, independent of the cargo tanks. The double-hulled design provides greatly
increased reliability of cargo containment in the event of grounding and collisions. Further, the
segregated ballast tanks prevent ballast water from mixing with any residue in the cargo tanks.

Typical characteristics of an LNG tanker for a 125,000 cubic meter tanker (a General
Dynamic’s spherical design) and a 165,000 cubic meter tanker are presented in figures 2.1.3-1 and
2.1.3-2 and table 2.1.3-1.
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TABLE 2.1.3-1
Typical LNG Tanker Characteristics
Unit 125,000 m® 165,000 m*
Length overall ft 950 1,002
Breadth ft 143 150
Depth ft 82 100
Design draft ft 38 40
Full load displacement long tons 95,000 122,000
Shaft horsepower hp 43,000 55,000
Number of propellers i 1 2
Service speed knots 20.4 18.5
Fuel oil long tons 6,650 8,200
Bow thruster hp 2,200 2,500

Typically, the LNG tankers would be powered by steam turbines, using either a single or
a twin screw. The boilers would have dual fuel capability, burning both cargo boiloff gas and
bunker fuel oil. Cargo boiloff gas would not be vented to the atmosphere under normal conditions.

The LNG tankers would have a redundant, independent steering control system to maintain
rudder movement in the event of a steering system failure. To improve maneuverability at low
speeds such as during docking maneuvers, the tankers would have a bow thruster, consisting of
a controllable pitch propeller driven by electric motors.

Navigation systems would include 3 centimeter and 10 centimeter radars, an automatic
radar plotting aid, radio direction finder, LORAN-C position locating system, gyro compass
system, echo depth sounder systems, doppler log system, collision avoidance/satellite navigation
system, and an ADSSE.

Typically, LNG tankers use three independent fire fighting systems. A fire water system
using seawater via dual centrifugal pumps is intended to extinguish Type A fires. This system
supplies water to multiple fire monitors on the deck and stations throughout the ship. A carbon
dioxide system would protect the machinery space, ballast pump room, emergency diesel generator,
point room, and forward pump room. A dry power system would be used to extinguish LNG
fires.

The LNG tankers would be constructed and operated in accordance with national and
international regulatory requirements. The regulations include the International Maritime
Organization’s Code for the Construction and Equipment of Ships Carrying Liquefied Gases in
Bulk, the 1974 International Convention for the Safety of Life at Sea, and 46 CFR Part 154, which
contain the U.S. regulations for implementing the International Gas Code. Foreign flag LNG
tankers would be required to possess a valid International Maritime Organization Certificate of
Fitness and a Coast Guard Certificate of Compliance.
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2.1.4 Construction Plan and Schedule

Detailed design and construction of the LNG plant and marine terminal at Anderson Bay
would be completed over an 8-year period using a phased construction strategy, with incremental
construction, startup, and production over a period of several years. Yukon Pacific’s current
scenario would complete one liquefaction train per year over 4 years, with the first train startup
in the fifth year of construction. Other major components—LNG tanks, docks, etc.—would also
occur in sequence. A general schedule outlining the overall construction program is provided on
figure 2.1.4-1. The critical path schedule consists of site preparation, LNG tank foundation
installation, and tank construction.

PROJECT CONSTRUCTION YEAR *
1 2 3 4 S 5] 7 8

ACTIVITY

DETAILED DES|GN/ PROCUREMENT

CAMP

SITE DEVELOPMENT
~ EXCAVATION
— FOUNDAT{ONS

MODULE FABRICATION

LNG TANKAGE

~ FOUNDATIONS
— TANK ERECTION

MARINE TERMINAL
- DESIGN/ PROCUREMENT
~ INSTALLATION

LNG FACILITIES INSTALLATION

STARTUP

LNG PRODUCT ION

% Note: This Is a generalized construction schedule
and does not show such ltems as winter shut-downs etc.

FIGURE 2.1.4-1 LNG Plant and Marine Terminal Construction Schedule

2.1.4.1 Construction Workforce and Related Support Facilities

Personnel for initial project mobilization would be housed in the camp facilities in Valdez
which are situated near the airport (see figure 2.1.4-2). The Valdez facilities would be used during
the whole project by a small number ranging between 150 to 250 personnel. These would include
intransit personnel, permanent employees for procurement and personnel processing, busing, and
ferrying. Some senior management people may live in the City of Valdez with their families, but
this number should not exceed 30 to 40 families.
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Floating camps would be established at the Anderson Bay job site during initial site
preparation and excavation. The construction camp would be established on the banks of Seven
Mile Creek (figure 2.1.4-3) and would be sized to accommodate a maximum workforce of 4,000
individuals. It would be developed in three modules, each with the capacity to house 1,300 people.
Each complex would consist of a kitchen, mess hall, recreation complex, and thirteen 2-story, 100-
person dormitories. These would be put in place over three consecutive summers in response to
increasing manpower requirements. The Alaska Department of Labor (ADOL) enforces regulations
on worker safety and health and on integrity of such things as plumbing, electrical, and boiler
pressure systems. The camp site facilities would be designed to appropriate code for the protection
of resident workers.

Each complex would require a cleared and leveled area of 620 feet by 500 feet
(approximately 7 acres) for a total of 21 acres for the buildings alone. The total land requirement
is approximately 30 acres. Liquid propane gas would be used for heating and cooking (2,200
gallons per day [gpd] per complex). Electricity usage is estimated at 10,000 kW/day per complex.
The water supply would come from Seven Mile Creek as described in section 2.1.1.5 and would
be processed through a packaged water treatment plant before delivery to an 800,000-gallon potable
water holding tank. Sewage and liquid wastes would be collected from the camp for delivery to
the waste treatment plant described in section2.1.1.5. Solid waste (garbage) generated at the camp
would be incinerated onsite in the waste incinerator described in section 2.1.1.5.

The project field administration office would be located on a bench overlooking the
cargo/personnel ferry dock area at elevation 75 feet MLLW. Additional construction offices would
be located on specific jobsites to place management in proximity to the work. These complexes
would contain parking areas, laydown areas, tool cribs, warehouses, and lunch rooms. The
construction offices would be located at the LNG train, power generation plant, marine terminal,
LNG storage tanks, and offsite. Potable water would be supplied to the field offices in bottles.

2.1.4.2 Temporary Marine Facilities and Traffic

The cargo dock would be a permanent structure that initially would serve construction and
later would be used for operation. During construction, the cargo dock would receive shipments
of construction materials brought in by barges, module carriers, small freighters, and bulk carriers.
It would have a roll-on/roll-off ramp for unloading large prefabricated modules and a ferry landing.

Some temporary dock facilities would also be built to support construction of the LNG
facility. These would include a personnel and small boat dock in the construction camp area and
temporary moorings for fuel and water barges. The personnel and small boat dock would consist
of a 100 foot by 50 foot steel or concrete pontoon 10 to 15 feet deep with fender strips and
mooring hardware with an access bridge to shore. The floating dock as currently proposed would
be temporary, and would be removed upon completion of construction.

The use of large prefabricated modules is an option to reduce the total number of loads into
Anderson Bay. This would result in a single shipment of 10 to 15 ocean-going barges which
would all arrive at about the same time. In addition, one to two ocean-going barges per month
during the construction season would be required for the first several years. Materials movement
to the site from Valdez would average two trips per day, hauling six tractor trailer units or
equivalent. Peak requirements could be six trips per day.
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2.1.4.3 Permanent Plant and Marine Site Development

Site development activities would begin as early as possible in the first construction year
and be carried out in three consecutive summer seasons. Site excavation would involve: removal
of overburden soils down to bedrock and placement of these soils in planned fill and disposal areas;
the removal of rock down to design grade elevations; and the placement of compacted rock fill in
low areas up to design grade elevations (figure 2.1-4). Overburden removal would be done using
bulldozers, backhoes, loaders, and haul trucks. Rock excavation would be done using conventional
drilling and blasting techniques. Rock would be moved and placed by bulldozers, loaders, haul
trucks, and compactors. Blasting of rock would commence upon project mobilization and would
be planned initially twice a day—once at lunch period, and sometime between the first and second
shifts, weather permitting.

The amount of underwater blasting would be limited to what is necessary at the
cargo/personnel ferry dock and the LNG tanker berthing docks, and cannot be determined exactly
until detailed bathymetry of the areas is completed. In any event, blasting would be designed to
meet Federal Regulations Part 1926, Safety and Health Regulations for Construction Sub Part "U".
The proposed schedule restricts underwater blasting to the period October 1 through April 15 or
in accordance with ADFG guidelines to avoid impacts on marine resources. The TAGS Right-of-
Way Lease Stipulation Number 2.11 requires the preparation of a blasting plan and approval by
the Alaska Department of Natural Resources (ADNR) for blasting in streams, rivers, or lakes.

The layout of the site shown on figure 2.1-4 reflects a need to locate all critical facilities
on bedrock while at the same time optimizing cut/fill requirements to minimize spoil quantities.
Site excavation quantities would be approximately 9.7 million cubic yards. Approximately 5.9
million cubic yards of this would be used for onsite fill, including earthwork for the construction
wharf and off-loading area in Anderson Bay. Approximately 3.8 million cubic yards of excavated
material, about 19 percent rock, would not be needed and would require disposal. This is
discussed further in section 2.3.2. The site development concept uses terracing (benching) to
maximize the functional area of a site which is relatively steep.

The highest bench would be occupied by the LNG process trains at an approximate
elevation of 175 feet MLLW. Another major bench would be located to the west where the LNG
storage tanks would be placed at a base elevation of approximately 75 feet MLLW. Secondary
benches would be graded for other facilities such as the:

. power plant and operations support area and utility storage area (100 feet MLLW),
. harbormaster, helipad, and wastewater retention area (50 feet MLLW); and
. construction wharf and off-loading area (31 feet MLLW).

Once site development for the LNG tank area is well underway, the LNG tanks
subcontractor would mobilize to begin construction of the ring foundations for the first LNG tank.
This would be as early as possible in the second construction season; with tank installation the
following year. Using a phased construction strategy it is Yukon Pacific’s intention to complete
one train per year for 4 years with the first train startup occurring in the fifth year. At the end of
the eighth year of construction, all four trains would be completed and producing.
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LNG process trains, completed in modules offsite, would be shipped via barge to Alaska,
unloaded at the construction dock facility in Anderson Bay, and moved into place by way of the
onsite access roadway. These would be delivered and installed in sequence and the remaining yard
pipe would be installed and tested. All systems would go through a transfer of custody and control
procedure prior to final commissioning and operations. The installation of the remaining LNG
shoreside facilities would be handled by a subcontractor, who would mobilize to the site in the
third quarter of the third construction year.

The design and construction of all marine terminal facilities would be handled by a
specialty subcontractor, who would begin construction of the two LNG mooring and loading berths
late in the third construction year, continuing until completion in the midsummer of the fifth
construction year.

The cargo dock would be constructed of precast concrete caissons filled with granular
material, that can be floated into place and sunk in position. The final design of the dock would
depend on the construction equipment available and the preference of the installation contractor.

2.1.4.4 Concrete Batch Plant

The proposed location for the concrete batch plant is at the construction dock because of
the proximity to the unloading area. Water run-off from the batch plant would be contained in the
sediment ponds, then either pumped back to the water tank or allowed to drain to a permitted
outfall. Waste concrete would be used as miscellaneous fill in the construction operations or
removed from the site in dumpsters to an approved landfill area.

The batch plant would require a 400,000-gallon water storage tank which would be
supplied from a barge which would be loaded from the Seven Mile Creek reservoir by submersible
pump. At peak, the plant would use 80,000 gpd with an average use of 10,000 gpd. During the
summer months, the storage tank would supply 40 days at the average rate and 5 days at the
maximum batch plant production. The tank might require occasional topping off from the sandbag
catchments from Nancy or Short Creek. Water barges would be used to supplement the water
supply during periods of limited stream flows. The use of a small skid-mounted desalination
system is also being reviewed.

There are insufficient quantities of high quality aggregates to meet construction needs at
the Anderson Bay site. Therefore, concrete aggregates would be barged to the construction dock,
then transported directly to the batch plant or placed in the aggregate stockpile area at the dock.
Aggregate supply would come from local sources; the deposits would be excavated using backhoes
and front end loaders. Trucks would transport the material to barges which would ship the
aggregate loose on the barge, or trucks would drive onto transport vessels and drive off at the
cargo dock.

Estimates of required aggregate types indicate that up to 250,000 cubic yards of concrete
aggregate and 700,000 cubic yards of special aggregates would be required from offsite sources.
These would be purchased from private suppliers in the Valdez area and barged to Anderson Bay
where they would be stockpiled. Space limitations would limit the stockpiles to less than 25,000
cubic yards.
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2.1.4.5 Fuels

Power for the temporary construction facilities would be supplied by diesel generators at
various locations throughout the jobsite. Fuel would be provided from small above-grade storage
tanks and each location would be contained with berms. Fuel would be dispensed from the
permanent diesel storage facility adjacent to the cargo/personnel ferry dock and transported in fuel
tankers around the site to refuel each piece of equipment and each generator.

Fuel barges would be unloaded at the cargo dock using flexible hoses between the supply
vessel and a permanent manifold near the face of the dock. During transfers, the offloading vessel
would be surrounded by a floating oil boom to contain any accidental spillage.

Gasoline would be transported to the site by tanker truck on the roll-on/roll-off ramp. The
use of gasoline would be limited to that required for small power tools and some vehicles. The
gasoline tank farm would be located near the diesel tank in elevated tanks surrounded by a berm.

2.1.5 Safety Controls

The proposed facilities would be designed, constructed, operated, and maintained in
accordance with DOT Federal Safety Standards for Liquefied Natural Gas Facilities, 49 CFR Part
193. The facilities would also meet the National Fire Protection Association 59A LNG Standards
(NFPA 59A). The marine cargo transfer system and any other appurtenances located between the
LNG tanker and the last valve immediately before an LNG storage tank would comply with the
Coast Guard regulations for Liquefied Natural Gas Waterfront Facilities, 33 CFR Part 127 and
Executive Order 10173. Table 2.1.5-1 summarizes the Siting Requirements found in Subpart B
of Part 193, and Yukon Pacific’s action to comply.

In recognition of the importance of design and operational safety for a major LNG export
facility, the Commission staff had two studies undertaken on key safety aspects of the facility: 1)
a seismic design review, and 2) a cryogenic design and technical review. To accomplish the first
task, the Commission entered into an Interagency Agreement with the National Institute of
Standards and Technology (NIST) in January 1992. The NIST and its predecessor, the National
Bureau of Standards, had previously conducted similar reviews for the Commission on LNG
terminals in high seismic areas. For the present review, the NIST conducted a technical conference
in Anchorage on May 20, 1992 and conducted site inspections on May 21 and 22. The results of
the seismic investigation appear in the report in appendix A and are summarized in section 4.2,
Seismicity.

For the second task, the Commission staff worked jointly with its consultant, Cryogenic
Engineering, to commence a cryogenic design and technical review. A cryogenic design data
request was sent to Yukon Pacific on February 1, 1990 and partial responses received on July 26,
1991, and March 31, 1992. A technical conference was convened in May 1992 in Valdez,
followed by a site visit. Section 4.15, Analysis of Public Safety, summarizes the study and
presents the conclusions and recommendations. The preliminary cryogenic report is in appendix
B.

Spill Containment

The LNG impoundment systems would be designed to comply with the DOT regulations
in 49 CFR 193.2149 through .2185 which require that each LNG container and each LNG transfer
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TABLE 2.1.5-1

Actions Taken to Comply with 49 CFR Part 193 Siting Criteria

Criteria

Action

193.2057 Thermal radiation pretection: This criterion is
designed to ensure that certain public land uses and structures
outside the LNG facility boundaries are protected in the event of
an LNG fire.

193.2059 Flammable Vapor-gas dispersion protection: Similar
to the thermal radiation protection requirements described above,
this criterion aims to protect from a flammable gas cloud resulting
from an LNG spill.

193.2061 Seismic investigation and design forces.

193.2063 Flooding: This criterion addresses risks from flooding
on an LNG site based upon the worst occurrence in a 100-year
period, taking into account the volume and velocity of the
floodwater, tsunamis (tidal waves), potential failure of dams,
predictable land developments which